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Sir: 



This Preliminary Amendment is concurrently filed with the above-entitled 
application, which is a continuation application of a presently pending application entitled 
"Routing Method and Apparatus that Utilizes Diagonal Routes," filed on 
December 7, 2001. and having serial number 10/013.819. Applicants re..p ^otf..ii,, 
request that claims 1-26 be canceled (pursuant tn t h e amenHm^nf h.in^^ u.,... 
calculation of the filinp; fee 
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Please amend the application as follows: 

IN THE TITLE 

Please replace the current title, "ROUTING METHOD AND APPRATUS THAT 
UTILIZE DIAGONAL ROUTES," with "ROUTING METHOD AND APPARATUS." 

IN THE SPECIFICATION 

Please delete the "Claim of Benefit to Prior Application" on page 1, lines 1-1 1, 
and insert therein a new Claim of Benefit to Prior Applications as follows:- 

CLAIM OF BENEFIT TO PRIOR APPLICATIONS 

This application is a continuation application of United States Patent 
Application entitled "Routing Method and Apparatus that Utilizes 
Diagonal Routes," filed on December 7, 2001, and having serial number 
10/013,819. This patent application also claims the benefit of the earlier- 
filed U.S. Provisional Patent Application entitled "Method and Apparatus 
that Utilize Diagonal Routes", having serial number 60/325,748, and filed 
1/19/2001; U.S. Provisional Patent Application entitled "Routing Method 
and Apparatus", having serial number 60/314,580, and filed 8/23/2000; 
and U.S. Provisional Patent Application entitled "Routing Method and 
Apparatus", having serial number 60/337,504, and filed 12/6/2001.- 



MA 



- 9 



Aftny Docket: SPLX.P0022 



Please delete the "Field of the Invention" on page 1, lines 10-12, and- insert therein 
a new Field of the Invention as follows: 

- FIELD OF THE INVENTION 

The invention is directed towards a method and apparatus for routing nets.-- 

On page 5, lines 1-8, please delete the "Summary of the Invention", and insert 
therein a new Summary of the Invention as follows: 

- SUMMARY OF THE INVENTION 

Some embodiments provide a method of routing nets within a region of an 
integrated-circuit ("IC") layout. The method uses a first set of lines to partition 
the IC region into a plurality of sub-regions. In addition, the method uses a 
second set of lines to measure congestion of routes for the nets within the IC 
region. According to this method, at least some of the lines in the second set are 
different from the lines in the first set.- 

IN THE CLAIMS 

Please cancel claims 1-26. 

Please add the following claims 27-55. 

27. (New) A method of routing nets within a region of an integrated-circuit 
("IC") layout, the method comprising: 
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a) using a first set of lines to partition the IC region into a plurality of 
sub-regions; and 

b) using a second set of lines to measure congestion of routes for the 
nets within the IC region, wherein at least some of the lines in the second set are different 
from the lines in the first set. 

28. (New) The method of claim 27, wherein the first set of Unes fornis a first 
set of grids, and the second set of lines forms a second set of grids. 

29. (New) The method of claim 27, wherein the second set of lines includes 
intersecting diagonal lines that forni a diagonal grid, 

30. (New) The method of claim 29, wherein the first set of lines includes 
intersecting horizontal and vertical lines that form a first rectilinear grid. 

3 1 . (New) The method of claim 30, wherein the second set of lines further 
includes intersecting horizontal and vertical lines that form a second rectiHnear grid. 

32. (New) The method of claim 3 1 further comprising: 

using the second rectilinear grid to measure the congestion of routes in 
Manhattan directions; 

using the diagonal grid to measure the congestion of routes in the diagonal 

directions. 
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33. (New) The method of claim 31, wherein the second rectilinear grid is 
identical to the first rectilinear grid. 

34. (New) The method of claim 30, wherein the diagonal lines intersect at the 
center of the sub-regions created by the first set of lines. 

35. (New) A method of routing nets within a region of an integrated-circuit 
("IC") layout, the method comprising: 

a) partitioning the IC region into a plurality of sub-regions by using a 
first set of lines, wherein a plurality of diagonal routing paths exist between the sub- 
regions; 

b) identifying the capacity of diagonal routing paths based on a 
second set of lines, wherein at least some of the lines in the second set are different from 
the lines in the first set. 

36. (New) The method of claim 35, wherein the second set of lines includes 
diagonal lines. 

37. (New) The method of claim 36, wherein the diagonal lines are at an angle 
of +A° or -A*" with respect to one of the axis of the IC region, wherein A is not 0 or 90, 
wherein the method uses the diagonal lines to identify the capacity of routing paths in 
±A° directions between the sub-regions. 



MA 



-5" 



Attny Docket: SPLX.P0022 



I 

38. (New) The method of claim 37, wherein A is 45. 

39. (New) The method of claim 37, 

wherein the diagonal lines define a plurality of diagonal edges, 
wherein each particular routing path intersects a particular diagonal edge, 

wherein identifying the capacity of the diagonal routing paths comprises 
deriving each particular diagonal routing path's capacity from the size of the particular 
diagonal edge intersected by the particular diagonal routing path. 

40. (New) The method of claim 35, wherein each routing path is defined with 
respect to a particular wiring layer and each layer has a particular pitch, wherein 
identifying the capacity of the diagonal routing paths further comprises using the pitch of 
each particular routing path's layer to derive the particular routing path's capacity. 

4 1 . (New) The method of claim 40 further comprising: 

hierarchically partitioning the region into smaller and smaller sub-regions; 

specifying a route for each net at each level of the hierarchy, 

wherein the sub-regions at the lowest level of the hierarchy are Gcells, 

wherein identifying the capacity of the diagonal routing paths at non-Gcell 
levels further comprises deriving the capacity of each particular diagonal routing path at 
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non-Gcell levels from the number of tracks of wiring at the Gcell level in the direction of 
the particular routing path. 

42. (New) A method of perfoiming routing comprising: 

a) receiving, a particular region of an integrated circuit ("IC") layout. 

b) partitioning said region into a plurality of sub-regions, 

wherein a plurality of diagonal and non-diagonal routing paths exist 
between said sub-regions, 

wherein the diagonal routing paths are defined with respect to a first grid, 
and the non-diagonal routing paths are defined with respect to a second grid. 

43. (New) The method of claim 42, wherein each routing path has a particular 
capacity, the method further comprising: 

a) calculating the capacity of each particular diagonal routing path; 

and 

b) calculating the capacity of each particular non-diagonal routing 

path. 

44. (New) The method of claim 43, wherein the capacity of the diagonal 
routing paths differ from the capacity of the non-diagonal routing paths. 
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45. (New) The method of claim 43, 

wherein tlie first grid includes a plurality of diagonal edges and the second 
grid includes a plurality of non-diagonal edges, 

wherein each particular diagonal routing path intersect a particular 
diagonal edge, and each particular non-diagonal routing path intersect a particular non- 
diagonal edge, 

wherein calculating each particular diagonal routing path's capacity 
comprises deriving the particular diagonal routing path's capacity from the size of the 
path's corresponding diagonal edge, 

wherein calculating each particular non-diagonal routing path's capacity 
comprises deriving the particular's non-diagonal routing path's capacity from the size of 
the path's corresponding non-diagonal edge. 

46. (New) The method of claim 45, wherein the sizes o f the diagonal and non- 
diagonal edges differ. 

47. (New) The method of claim 45, wherein each particular diagonal edge 
connects the centers of a particular pair of sub-regions that are diagonally aligned with 
respect to each other. 

48. (New) The method of claim 45, 
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wherein said IC layout includes a plurality of interconnect-line layers, each 
layer having a particular pitch value, 

v/herein each particular routing path is on a particular one of said layers, 

u^herein calculating the capacity of each particular diagonal routing path 
comprises dividing the size of the diagonal edge intersected by the particular diagonal 
routing path by the pitch value of the path's layer, 

v\^herein calculating the capacity of each particular non-diagonal routing 
path comprises dividing the size of the non-diagonal edge intersected by the particular 
non-diagonal routing path by the pitch value of the path's layer. 

49. (New) A method of routing a set of pins, within a particular region of an 
integrated circuit ("IC") layout, according to an octagonal wiring model, the method 

comprising: 

a) receiving the particular region of an integrated circuit ("IC") layout, 

b) partitioning said region into a plurality of four-sided sub-regions, 
wherein a plurality of ±45° diagonal and Manliattan routing paths exist between said sub- 
regions, wherein the Manhattan routing paths are defined with respect to a first grid, and 
the ±45° diagonal routing paths are defined with respect to a second grid that is at 45" 
with respect to the first grid. 
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50. (New) A computer readable medium comprising a computer program 
having executable code, the computer program for routing nets within a region of an 
integrated-circuit ("IC") layout, the computer program comprising: 

a) a first set of instructions for partitioning the IC region into a 
plurality of sub-regions by using a first set of lines, wherein a plurality of diagonal routing 
paths exist between the sub-regions; 

b) a second set of instructions for identifying the capacity of diagonal 
routing paths based on a second set of lines, wherein at least some of the lines in the 
second set are different from the lines in the first set. 

5 1 . (New) The computer readable medium of claim 50, wherein the second 
set of lines includes diagonal lines. 

52. (New) The computer readable medium of claim 5 1 , wherein the diagonal 
lines are at an angle of +A° or -A" with respect to one of the axis of the IC region, 
wherein A is not 0 or 90, wherein the second set of instructions uses the diagonal lines to 
identify the capacity of routing paths in ±A° directions between the sub-regions. 

53. (New) The computer readable medium of claim 52, 
wherein the diagonal lines define a plurality of diagonal edges, 
wherein each particular routing path intersects a particular diagonal edge. 
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wherein the second set of instructions derives each particular diagonal 
routing path's capacity fronn the size of the particular diagonal edge intersected by the 
particular diagonal routing path. 

54. (New) The computer readable medium of claim 53, 

wherein each routing path is defined with respect to a particular wiring 
layer and each layer has a particular pitch, 

wherein the second set of instructions further derives the capacity of each 
particular diagonal routing path from the pitch of the particular routing path's layer. 

55. (New) The method computer readable medium of claim 54 further 

comprising: 

a) third set of instructions for hieraixhically partitioning the region into 
smaller and smaller sub-regions; 

b) fourth set of instructions for specifying a route for each net at each level 
of the hierarchy, 

wherein the sub-regions at the lowest level of the hierarchy are Gcells, 

wherein the second set of instructions further derives the capacity of each 
particular diagonal routing path at non-Gcell levels from the number of tracks of wiring at 
the Gcell level in the direction of the particular routing path. 
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IN THE ABSTRACT 

On page 175, lines 1-8, please delete the "Abstract of the Invention", and insert 
therein a new Abstract of the Invention as follows: 

- ABSTRACT OF THE INVENTION 

Some embodiments provide a method of routing nets within a region of an 
integrated-circuit ("IC") layout. The method uses a first set of lines to partition 
the IC region into a plurality of sub-regions. In addition, the method uses a 
second set of lines to measure congestion of routes for the nets within the IC 
region. According to this method, at least some of the lines in the second set are 
different from the lines in the first set.- 

REMARKS 

This Preliminary Amendment is concuiTently filed with the above-entitled 
application, which is a continuation application of a presently pending application entitled 
"Routing Method and Apparatus that Utilizes Diagonal Routes," filed on 
December 7, 2001, and having serial number 10/013,819. In this Preliminary 
Amendment, Applicants have changed the title of this application, inserted a reference to 
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the related parent application, canceled claims 1-26, added claims 27-55, and replaced the 
Summary and Abstract. Accordingly, claims 27-55 are currently pending in this 
application. 



Dated: 1| 
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Respectfully submitted,' 
STATfTttER, JOHAN^EN & ADELI LLP 



Stattler, Johansen & Adeli LLP 
P.O. Bo.\5l860 
Palo Alto, CA 94303-0728 
Phone: (650) 934-0470 x 1 02 
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